Background Complex regional pain syndrome (CRPS) is frequently diagnosed in patients recovering from surgery or injury. The symptoms and signs included in consensus diagnostic criteria for CRPS are expected after injury. Categorizing symptoms and signs that occur on a continuum as disproportionate or not is subjective and prone to bias. Psychiatrists and psychologists do not diagnose CRPS and instead measure and treat anxiety and catastrophic thinking on its continuum. Given the expected variation in subjective diagnoses such as CRPS, this study addresses factors associated with use of this diagnosis and how it influences care. Questions/purposes (1) Among patients recovering from fracture of the distal radius, what factors are associated with
claims data set of commercially insured patients and this analysis only included patients with complete enrollment from 2012 through 2014. Bivariate analyses sought differences between patients diagnosed with and patients not diagnosed with CRPS. All factors with p < 0.05 were included in a multivariable logistic regression model. 
Introduction
Complex regional pain syndrome (CRPS) is frequently diagnosed in patients recovering from surgery or injury. CRPS is commonly diagnosed among patients recovering from a fracture of the distal radius with a reported incidence as high as 37% [3, 8] . In the past this syndrome was referred to as "reflex sympathetic dystrophy" and several synonyms are still in use such as "causalgia" and "algoneurodystrophy" [4] . These labels imply an underlying discrete and distinct pathophysiology, but there is no consensus on the etiopathogenesis to date.
The symptoms and signs included in the consensus diagnostic criteria for CRPS are expected after injury. Categorizing symptoms and signs that occur on a continuum as disproportionate is subjective and prone to bias. Psychiatrists and psychologists do not use this diagnosis and instead measure and treat catastrophic thinking [7, 11] .
One of the diagnostic criteria of CRPS is: "CPRS is excluded by the existence of conditions that would otherwise account for the degree of pain and dysfunction," which seems to make the criteria internally inconsistent; for instance, patients recovering from a fracture of the distal radius are expected to have the first three diagnostic criteria for CRPS (noxious event, persistent pain, skin/sudomotor changes) to some degree, particularly when they have higher levels of catastrophic thinking [14] .
Variation in the use of diagnoses and treatments can be a sign that the biases of the physician are having an inordinate influence on care. This is particularly important when the variation is based on the use of diagnoses that are not objectively verifiable and seem particularly prone to bias such as CRPS. Diagnostic labels such as CRPS merit particular scrutiny for the possibility that they may be social constructions based on a speculative pathophysiology that distracts us from the psychologic aspects of the normal human recovery process, which are responsive to evidencebased, effective interventions.
Therefore, we asked: (1) Among patients recovering from fracture of the distal radius, what factors are associated with the diagnosis of CRPS? (2) Are patients diagnosed with CRPS after distal radius fractures, as opposed to those without CRPS, more likely to have a bone scan, stellate ganglion block, therapy, or subsequent surgery?
Materials and Methods
The data for this study were derived from the Commercial Claims and Encounters Database within the Truven Health MarketScan database from 2012 to 2014. This national database consists of commercial claims providing information regarding patient-level clinical utilization and associated healthcare costs. The MarketScan database is optimal in studying health outcomes regarding treatment over time resulting from continuous enrollment of predominantly employer-sourced data [1] . The data set derived from the database includes a national selection of commercially insured patients (fee-for-service) with a known enrollee identification number from enrollment. All patients included for these analyses had complete enrollment from 2012 through 2014. Institutional review board approval was not required for this analysis using deidentified, secondary data.
This study identified 59,765 adult patients (> 17 years of age) treated for a distal radius fracture using the following (66) 75 ( 
Statistical Analysis
To determine differences between patients with and without a CRPS diagnosis, chi-square/Fisher's exact tests (when appropriate) and Student's t-test were conducted for categorical and continuous variables, respectively. Subsequently, to identify factors associated with a CRPS diagnosis, stepwise logistic regression (backward elimination) was implemented as described by Hosmer and Lemeshow [9] . Initially, bivariate logistic regression with p values < 0.25 were included in the full multivariable logistic regression model. Explanatory variables that were used in this analysis were: age, gender, fracture type, subsequent wrist surgery, region of patient residence, employment status, and all comorbidities in the Charlson comorbidity index. The final model was determined in which covariate p values were < 0.05 with the lowest Akaike Information Criterion. Odds ratios and 95% confidence intervals are reported.
A post hoc power analysis demonstrated that 59,765 patients provided > 99% power (a = 0.05) with an effect size of 0.15 and six predictor variables to determine factors associated with CRPS after distal radius fracture [15] .
Results
After controlling for confounding variables in multivariable analysis, the following variables were all independently associated with a CRPS diagnosis: age, gender, fracture of the distal ulna, fracture type (closed/open), fibromyalgia, and employee classification ( Table 2 ). Women were more likely (odds ratio [OR], 3.9; 95% confidence interval [CI], 2.0-7.5; p < 0.001) to receive a CRPS diagnosis as compared with men when controlling for all other associated covariates. Patients with fibromyalgia were more likely (OR, 16; CI, 4.9-52; p < 0.001) to receive a CRPS diagnosis as compared with those without a fibromyalgia comorbidity. Initially, eight variables with a p value < 0.25 were identified in independent bivariate logistic regressions: age, sex, fracture of the distal ulna, fracture type (open/closed), region of patient residence, employee classification, employment status, and those with fibromyalgia (Table 3) .
Patients diagnosed with CRPS are more likely than other patients with a distal radius fracture to have a bone scan (OR, 66; CI, 8.2-532; p < 0.001), physical therapy (OR, 3.9; CI, 2.7-5.7; p < 0.001), and subsequent wrist surgery (OR, 2.5; CI, 1.6-3.8; p < 0.001; Table 4 ). Only nine of 59,765 (0%) patients in this study had a bone scan, zero had a stellate ganglion injection, 8875 (15%) patients had physical or occupational therapy, and 7154 (12%) had subsequent wrist surgery.
Discussion
CRPS is a nonspecific diagnosis of uncertain utility and value [6] . In some studies and contexts, it was commonly diagnosed in the recovery period after distal radius fracture [3, 8] . In this article, we used a national commercial database to determine which factors are associated with a coded diagnosis and treatment of CRPS. We observed a prevalence of approximately two in 1000 patients recovering Geographic variables determined at the time of initial diagnosis of distal radius fracture. *Fisher's exact. †includes hourly other, nonunion, union, and unknown. ‡includes COBRA continue, long-term disability, surviving spouse/dependent, and other/unknown. CRPS = complex regional pain syndrome; RSD = reflex sympathetic dystrophy; MSK = musculoskeletal; ND = not determined.
Volume 476, Number 4 Diagnosis, CRPS, Distal Radius Fracture 747 from a distal radius fracture. CRPS was associated with older age, women, open fractures, fracture of the distal ulna, and-most strongly by far-a codiagnosis of fibromyalgia. Patients diagnosed with CRPS had more diagnostic and therapeutic interventions, but no one in this series had a stellate ganglion block. This study has a number of limitations that should be kept in mind. First, our database included patients with commercial insurance and may not be generalizable to other noncommercial insurance populations such as Medicare or Medicaid, but we expect that the findings would be similar in people with other types of insurance based on existing data and our clinical experience. Second, our analysis was limited to claims data and we could not study symptoms, signs, patient-reported outcomes, or details of diagnostic or therapeutic procedures. Our database research relied on the diagnosis coding of CRPS; some doctors may have treated patients for CRPS without coding it as such. On the other hand, this study only compares what diagnostic and treatment interventions doctors implement among patients with fracture of the distal radius and does not draw conclusions about the reliability, accuracy, utility, and value of the diagnosis itself. Third, the database lacks provider level and we could not account for variations at the individual level. However, the higher level findings are unlikely to have occurred without variation at the level of the individual. Fourth, a few patients may have changed to a different insurance provider and have incomplete data. However, based on prior studies, this is likely negligible and is not likely to change the results substantially.
Older age, women, and-by far most strongly-a codiagnosis of fibromyalgia were independently associated with a diagnosis of CRPS among patients recovering from a fracture of the distal radius. It is notable that the coded diagnosis of CRPS in patients recovering from fracture of the distal radius is so uncommon. It is also notable that patients so coded were more likely to also be diagnosed with fibromyalgia, another nonspecific and often-debated diagnosis. Historically, these types of diagnoses tend to be applied more often to women [16] . Psychologists and psychiatrists understand disproportionate symptoms and limitations according to well-defined aspects of human illness behavior in general and maladaptive coping strategies in particular [14] . Given that maladaptive strategies such as catastrophic thinking are responsive to treatments based on cognitive-behavioral principles [10, 13] , more research is merited to determine the best combination of diagnoses and treatments to facilitate recovery. In musculoskeletal care, a diagnosis of CRPS may feel to a patientand can seem to an outside observer-to represent frustration and desperation; a definition of the problem as "outside my area of expertise"; and a call for help. Surgeons can learn to recognize the verbal and nonverbal signs of stress, distress, The final model was determined with all covariates p < 0.05. OR = odds ratio; CI = confidence interval; AIC = Akaike Information Criterion; LR = likelihood ratio.
and less effective coping strategies [5] ; practice empathy and more effective communication strategies; script some initial advice and treatment strategies based on cognitive-behavioral therapy (such as gradually incorporating the limb into cherished daily activities that are part of the patient's selfdefinition); and deliver more coordinated care that includes expertise in the functioning of the human mind and human illness behavior [17] .
Patients diagnosed with CRPS were more likely to have a bone scan, physical therapy, and subsequent wrist surgery, but none of the 67 patients had a stellate ganglion block. It seems that patients who are struggling during their recovery get more diagnostic and therapeutic interventions; stellate ganglion blocks-once very popular-seem much less commonly used. The International Association for the Study of Pain changed the name of this illness from RSD to CRPS in part to discourage the use of stellate ganglion blocks, which they thought were overused and not evidence-based [12] . The data are likely to be accurate because a patient recovering from a distal radius fracture would be unlikely to Geographic variables determined at the time of initial diagnosis of distal radius fracture. CRPS = complex regional pain syndrome; CI = confidence interval; MSK = musculoskeletal. Even within the limitations of large claims databases, a codiagnosis of CRPS after distal radius fracture was notably uncommon and associated with another nonspecific objectively unverifiable diagnosis (fibromyalgia). These diagnoses might provide useful frameworks that lead to helpful biomedical interventions, but they have some disadvantages. First, by categorizing people, these diagnoses create artificial thresholds of normal human illness behavior that might reinforce the stigma and shame that often discourage people from taking advantage of opportunities to improve cognitive, emotional, and behavioral health. Second, these labels seem to imply an as yet elusive underlying pathophysiology that may or may not exist. It might not be healthy to overinvest hope and resources in this line of thinking until there is better evidence supporting such pathophysiology as well as an effective treatment; both are necessary for the biomedical framework to be helpful. Given the possibility that these nonspecific, unverifiable illnesses might represent social constructions (things that exist because we as a society agree to behave as if they exist) in combination with the likelihood that identification of an underlying pathophysiology and identification of effective biomedical treatments is likely a long way off, it seems worthwhile to take a more comprehensive approach. We can start with attentiveness to the evidence regarding the influence of psychosocial factors on symptom intensity and magnitude of limitations and the evidence that interventions to ameliorate stress and distress and to learn and practice effective coping strategies are helpful to people with a variety of illnesses. It may prove helpful to show compassion for the hindrance of life roles and selfidentity and to anticipate the potential for catastrophic thinking or depression that makes patients unhelpfully protective. Genuine interest in a person recovering from fracture and encouragement to use the hand for meaningful tasks usually help increase feelings of hope and optimism about recovery and motivate patients to perform the necessary stretching exercises.
